CiteSpace, a visual analysis tool, has experienced a flourishing development in the past 10 years and attracts many scholars in the domestic and foreign countries. Focusing on the worldwide spread of the application of CiteSpace, the finding is that CiteSpace can be used for visual analysis and research hot spots in various fields, but there is a slight deviation in the research direction between the domestic and foreign scholars. It also finds that CiteSpace mainly tends to macro analysis, whose data is based on the literatures, periodicals but ignores original books. In addition, CiteSpace is often used independently. Based on forecasting the direction of CiteSpace application in the future, it could be predicted that CiteSpace would incline to combine with various visual analysis tools horizontally, support each other and get accurate results finally. CiteSpace would also combine with some micro analysis tools vertically and analyze the detailed consequences deeply, integrally and meticulously.
INTRODUCTION
As a visual co-citation network, CiteSpace provides a Pathfinder Network Scaling Map (PFNET) by setting citation, co-citation and co-citation coefficient, the appropriate threshold to get a total cited knowledge map [1] .
The most prominent feature of the knowledge map drawn by CiteSpace is that it can show the evolution of some knowledge fields on a citation network map and map the sympathetic node literature as some knowledge base and identify co-clustering frontiers automatically. CiteSpace software can draw various forms of knowledge maps, which are mainly two kinds: one for the default conventional clustering view, which focuses on the literatures or the author cites the cohesion between the structural characteristics of the cluster and the research frontiers and evolution of the various clustering markers that highlight the role of the key nodes in literatures. The other time line view focuses on the relationship between the historical span and the clustering of the literatures in each cluster, and the research frontiers of each cluster reflection [2] .
The knowledge map is a perfect combination of science and art because of the visual displaying of the panorama of information in the field of scientific knowledge by using the time-sharing dynamic visualization map to demonstrate the macro structure and the development sequence of scientific knowledge [3] .
CiteSpace, which has been updated to the third edition, is developed by Dr. Chen Chaomei in 2004, and published in the "Proceedings of the National Academy of Sciences of the United States of America (PANS)". It pointed out that CiteSpace used a new evolutionary process of gradual visualization domain [4] . In 2006, Professor Chen published an article on the visualization of scientific literatures, which pointed out the further application of CiteSpace application, and demonstrated the case of CiteSpace by examples of extinction ) and terrorism (1990) (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) analysis to demonstrate the principles and steps for the majority of CiteSpace users with a great reference. According to CiteSpace application requirements, firstly identify the knowledge domain, and collect data and extract the noun phrase from the title, summary, description, identifier reference article data set; and then select the slice of time and threshold and trim and merge the standard graphical view and time zone view of the two layout modes which are supported by CiteSpace; finally conduct visual inspection and key point verification. Users can control the visual properties and labels displayed, and the basic layout algorithm used for the various ppt arameters [5] . CiteSpace uses the method of spectral clustering to cluster the co-crossover networks, and then through Tf * idf, Log-likelihood ratio (LLR) and Mutual information (MI), the title, abstract descriptor are extracted as noun phrases, and the results of clustering and word extraction are measured by ModularityQ and Sil-houette indicators to select the most appropriate results [6] .
CiteSpace, which was updated to the third edition in 2014, can help users grasp the cutting edge and hot spots in a particular field of science quickly and easily, figure out the knowledge base and key literatures in the study, and identify the main researchers and major research institutions in the field.
CITESPACE'S DOMESTIC APPLICATION PROGRESS
The research about CiteSpace developed slowly when the software was introduced into the country. There are few references about it and the scope of application is limited. According to the existing researches, most of the scholars set CiteSpace as an analyzing tool in the field of visual analysis, intelligence analysis and other fields, and no relevant instance analysis of software application has been made.
Since 2006, domestic researches started to study on CiteSpace software. Li Shuli (2006) firstly compared the existing CiteSpace and Prefuse, VitaPad and IVT visualization tools, which were built China's information visualization tools Chinese framework RDVI-E [7] . Wang Xiaomei (2007) emphasized that the CiteSpace has a lot of features in co-citation by comparing the CiteSpace and Beijing Institute of Technology analysis software and TAD [8] . Sun Wei (2007) proposed that CiteSpace, HistCite and VxInsight were developed for knowledge domain analysis. The visualization analysis is strong, and the visualization is rich, but only the selected data sets are visualized and the visualization technology is not applied to the search field [9] .
In 2008, CiteSpace developed in China gradually, which was used as an analysis software for example analysis even though the range of application is mainly in science and literatures on the visual analysis, evolution analysis and hot trend research, which is still a little narrow. In this period, Hou Jianhua, Liu Zeyuan, Chen Yue and Hou Haiyan made great contribution in the CiteSpace software related application. And Chen Yue et al. (2008), who published the journal "History and theory of mapping knowledge domains", and introduced the development of knowledge map through CiteSpace citation analysis [10] . Hou Jianhua analyzed the evolution of the international energy technology frontier hot spot field, the evolution of the backbone theory of the business management discipline, the visualization of the key nodes of the international science and technology policy and the national coexistence network of the energy technology field by using CiteSpace software [10] [11] [12] [13] [14] [15] [16] . Liu Zeyuan published more than ten articles on CiteSpace in 2008, which mainly based on CiteSpace's research on the related data of the research field [17] [18] [19] [20] [21] [22] [23] [24] [25] .
The powerful visual analysis functions of the CiteSpace software are favored by many scholars of all ages in the country. Later, the researches about CiteSpace developed rapidly, and published the relevant periodicals doubled year by year, the quantity continued to grow. CiteSpace information visualization software application research also extends to library and information, digital library, scientific research management, computer software and computer application, enterprise economy, ecological environment, medical research and other fields. Based on the tourism literatures, this paper uses the CiteSpace scientific measurement tool to draw the regional tourism research scholars and the literature cited the knowledge map, and analyze the history of the development of the regional tourism research [26] . Liu Nian (2016) used CiteSpace Ⅲ scientific knowledge map analysis method to carry on the statistical analysis of the related university science and technology novels, and drew the pattern according to the related way in order to reveal the present situation, the frontier and the insufficiency of the science and technology search in Chinese universities in the past 30 years, which will provide reference for the future work of science and technology in colleges and universities [27] .
So far, CiteSpace in the domestic application is gradually mature and in-depth and will continue to expand the scope of application.
CITESPACE'S FOREIGN RESEARCH AND APPLICATION
Since CiteSpace was developed by Chen Chaomei, it has been gradually developed in foreign countries. Searching the literatures of CiteSpace published abroad, the number of it has a certain gap with domestic ones, and they're published late. There are significant differences in the field of CiteSpace application between the domestic and the foreign countries, on the one hand, the foreign researches mainly are based on CiteSpace in the field of information and life science application, on the other hand, the domestic researches have a wider range of domestic applications that mainly focus on high-tech, management and other fields. However, CiteSpace is being used to draw the knowledge map, visual analysis, research hot spots and evolution, the development trend forecast in the domestic and foreign countries.
Brailsford S C et al. (2009) took the lead in using CiteSpace in the medical field through literature analysis. By using the health care simulation model of the relevant literatures to select a highly connected literature, screen and evaluate the literatures through the node network. The date analyzed by innovative visualization software is the basis of the paper, and it is meaningful for this health care simulation model to provide important help [28] .
Muaz Niazi and Amir Hussain (2011) introduced CiteSpace into the field of information science. Based on CiteSpace's research on the calculation of keywords, indexing time, core journals, core authors, core research institutions and publishers and so on, it helped to calculate the strong presence of life science, ecological science and social science [29] .
Based on CiteSpace's analysis of the knowledge structure and emerging trends of regenerative medicine, Chen Chaomei et al. (2012) changed the traditional systematic evaluation and made great contribution to the clinical and therapeutic research of regenerative medicine [30] .
With the development of CiteSpace application, the deepening level of research, scholars found that there were some limitations on CiteSpase. For example, Ge Qian (2014) measured the importance of these LCA documents through the CiteSpace life cycle assessment (LCA) in the literatures for high cited analysis and mediation centricity analysis. He pointed out that the use of high-citation analysis was insufficient and scientific measurement research and related software were highly dependent on the scientific network database, so it was necessary for scholars to understand the basis of comprehensive data when using CiteSpace [31], which was also the difficulty of CiteSpace in the study. In recent years, CiteSpace has been widely used in the analysis of big data in the information era.
In a word, CiteSpace has been used to draw the knowledge map, visual analysis, research hot spots and evolution, and forecasts the development trend.
CITESPACE'S STATUS ANALYSIS
Various fields of the society continue to carry out the researches, which promote social progress and at the same time produce many research historical data. It is difficult to distinguish the hot trend of the study and query authoritative works, research scholars or related institutions from the big data. While CiteSpace only need to analyze the co-citation analysis, cluster analysis and co-word analysis, etc. through literature data on historical research in various fields. In the way of visual analysis, knowledge map can reflect co-citation structure of the literature or author, and various clustering between the subject research and evolution of syndrome, highlight the role of key nodes in the literatures, and outline the relationship between each cluster in the history of literature outline span and clustering. It can not only help scholars understand the field of higher value of the literatures, the contribution rate of the larger research scholars or related institutions and their cooperative relations, but also reflect the evolution of the field trends hot conditions and research frontier.
For the simple and visualized operation, each field can be analyzed based on CiteSpace, so CiteSpace application range is unlimited, and thus CiteSpace is widely favored by scholars in various fields. At present, CiteSpace, related knowledge visualization technology and knowledge map method have been widely used in management, education, sociology, physical education and other humanities. In the field of basic medicine and biology, the application of natural science is in the ascendant, and through the measurement and visual analysis of patent documents, it has opened wider and wider application space in the field of engineering technology [2] .
However, there are some limitations in the application of CiteSpace. CiteSpace is mainly cited in citation analysis, so there are still some difficulties in the analysis of the links between the various works. When analyzing the main body of the research rather than the literatures, it will reduce the reliability of the results. At the same time, CiteSpace also has some limitations at the level of research, and CiteSpace is mainly based on macro-research, which is not suitable for a deeper level of micro-analysis. And most scholars who analyze the object of study only use CiteSpace, and the research method is monotonous.
CITESPACE'S DEVELOPMENT PROSPECT
As a visual analysis tool that can be used to show the process of hot spots and analyze the frontier simply and easily, CiteSpace will have a wilder area of application and the operators will be accepted generally. Nevertheless, a lot of visual analysis tools like VOSviewer, VitaPad, Piccof, Prefuse, BARD and so on appear diversely, which have brought a certain competitive pressure to the development of CiteSpace. But there's a slight difference among their application conditions and analysis results, and different visual analysis tool has its own advantages and disadvantages. The ideal situation is to change all the software into a combination and make them complement each other.
In view of the above-mentioned fact, the future application of CiteSpace will tend to associate and analyze with different software horizontally and analyze the results specifically. Meanwhile, CiteSpace will narrow the scope of objects of study and detail the research levels vertically. The analysis using the literatures as the measuring unit is probably likely to changing to researches using knowledge unit as the core and realize the interface with other microscopic analysis software, then do the detailed analysis at a deeper level.
